INTRODUCTION
The inhalation of quartz dust may be the prime cause in the patho genesis of silicosis, but it is also believed that the susceptibility of lung tissue to the impingement of quartz dust is of some importance for the develop ment of the disease. The author intended to know the influence of radioactivity through experi mental pneumoconiosis, and it has been thought better to use some of the natural radioactive silicates comparing with non-radioactive silicates.
The experimental procedures were divided into two parts. The first series of experiments was to see the effect of the low natural radioactivity on pneumo coniosis and the second was to see that of the higher natural radioactivity. Low radioactive feldspar was used for the first purpose, and high radioactive allanite for the second.
Beside the principal examination through inhalation of these dust, each experiment was preceded by preliminary examination by way of the subcutane ous and intraperitoneal injection of suspension of these dusts.
Description of dust materials The low radioactive feldspar was obtained from Ishikawa uranium mine field in Japan. The control feldspar, non-radioactive and almost similar in its chemical composition was obtained from Bunkei mine field in Korea. Table‡U .  Radioactivity  of samples  were  presented  in Table  ‡V and ‡W .
Besides, alpha and beter tracks were seen in the autoradiograms of the radioactive feldspar and allanite .
Experimental animals
For study with feldspar, sixty-eight rats , either male or female of average weight of 180 gms were used. They were divided into two groups , one group of fourty-six rats for inhalation and the other group of twenty -four rats for subcutaneous and intraperitoneal injection .
For study of allanite, sixty rats, either male or female of average weight of 180 gms were used.
They were also divided into two groups. The first of thirty-six. rats were used for inhalation , the other twenty-four rats were used In the case of injection, 2 gms of particles below 2 microns equivalent dia meter each of the silicate dusts were shaken in a bottle containing 20 ml of iso tonic saline and were sterilized by autoclaving for 60 minutes at 15 lb. pressure. One c.c. each of the dust suspension, corresponding to 100 mgs. of dust was injected.
Pathological technique
Routine postmortem examinations were carried out whenever an animal died or was sacrified. The lungs of dead or killed animal were gently distended by injecting about 10 ml of 10% formolsaline through the trachea which was exposed at the neck. Most of the air in the lungs was driven out by a gentle pressure on the sides of the thorax. The trachea was ligatured, the thoracic cavity was opened and the lungs, with the tied-off portion of the trachea, were removed and placed in the fixation for four days, blocks were selected in the usual manner, cut into sections and stained with haematoxylin-eosin and malloryazan or Bielschowsky stains. The pathological changes following subcutaneous and intraperitoneal injections of feldspar dust.
In the group receiving the radioactive feldspar subcutis , a severe degree of fibrosis (Frade 4) appeared in the subcutanous tissue as early as within two months. This nodules were 6 mm in diameter in size . Histologically, there was a marked necrosis in the centre of these nodules.
By 120 days, the fibrosis of these nodules was more advanced than that of the quartz fibrosis. In the case of intraperitoneal injection , a multiplicity of the nodules was produced on the peritoneum. The nodules were of a size of about 1 mm in diameter. These nodules were formed within two months . There were some large nodules of 3 mm in diameter among these nodules . The degree of fibrosis of these nodules was mostly Grade 3 . and so severe as in the case of subcutaneous injection. In the control group, receiving non-radioactive feldspar, there were no nodules after subcutaneous or intraperitoneal injection in two months. In three months, the first outset of fibrotic nodules appeared subcutis, in which the largest one measured as large as 4 mm in diameter.
The fibrotic progress of these nodules was not so rapid as in the case injected with radioactive feldspar, and the fibrosis reached Grade 3. In four months and six months, the degree of these fibrotic nodules reached Grade 4. The peritoneal processes were somewhat weaker in effect than the subcutaneous. The details of the individual experiments have been summarized in Table V and VI.
Pulmonary alteration of rats exposed to feldspar inhalation Macroscopic appearances (experimental group receiving radioactive feldspar dust) : The naked-eye appearance of lungs and pleura in this group made to inhale radioactive feldspar was quite normal and similar to that of the control group within six months. From nine months on, graysh-white spots of about 2 mm in diameter were seen on the surface of the lungs, mainly on the posterior sides. After 550 days the nodules increased in size and became more and more firm, and large patches of confluent fibrosis were seen involving the major part of the lung parenchyma.
Control group (receiving non-radioactive feldspar dust) : "There were no recognisible changes on the naked-eye appearance of lungs and pleura in this group even in one year and more.
Microscopic appearances (experimental group receiving radioactive feld spar dust) : In these lungs, small granuloms were to be seen as early as in the fourth month, and dust cells were aggregated around the small arteries and the small bronchi. At this stadium, some loose reticulin fibers were already seen in the maculae of dust cells. On continuing the experiment, the number and size of these aggregates of dust cells increased, and the loose reticulin fibers became more and more numerous and compact. In eight months, fibrotic nodules with compact reticulin fibers were produced in a part of the lung tissue, mainly in the subpleura, and the interstitium became thickened. During 400 to 500 days the compact reticulin fibers were replaced by a collagen, but these changes were only partial in the lung tissue. Even after 560 days, abundant dust cells were still seen and the hyaline parts or collagen element were still rather scanty. Control group receiving non-radioactive feldspar dust : The histological changes in the lungs were first seen only in 400 days and only slightly. The recognisable pathological changes were only the aggregation of dust cells in the alveolar wall and around small arteries or small bronchi. The pathological changes following subcutaneous and intraperitoneal injection of allanite dust
In the experimental group receiving radioactive allanite dust into subcutis and the peritoneum cavity, a severe lesion occurred as early as in one month. The nodules after subcutaneous introduction were produced at an extremely rapid rate. The notable change of these nodules was severe necrosis in the centre of them. In 60 days, the centre of these nodules became soft and formed caverns. Dense compact reticulin fibers were seen on the outside of these caverns. The average size of these nodules of this stadium was 7 mm in diameter. In all, the degree of the lesion was more severe than that due to radioactive feldspar dust.
In the control group receiving slight radioactive dust, there were no notable lesions in subcutis and intraperitoneum cavity within two months. By five and six months, many small nodules with about 2 mm in diameter were seen in the subcutis and intraperitoneum cavity. However, the necrosis in these nodules due to this control allanite dust was not so severe as the case of Pulmonary alteration of rats exposed to allanite dust inhalation After 50 days these nodules showed well-formed features and, what is more, lymph nodes were observed between the vessels and the bronchi.
Compact reticulin fibers were seen in these lymphnodes in part.
Progressive granulomata were almost always produced in the surroundings of the dilated vessels of the lungs. The dilation of vessels was seen extensively over the lungs.
But the collagen formation of the nodules was not so much as to notice.
In 71 days, these nodules became larger and multiple.
The fibrosis in the lymphnodes advanced more and more, but collagen fibers did not develop so intensively as seen in the case that inhaled quartz dust. At 120 days after inhalation, the features of the nodules were confluent and the number of reticulin fibers inceased. In 188 days, they became fibrotic nodules of the grade 3 fibrosis in a part of the lungs. This degree of progress had a striking contrast with that of the control lungs. In a former paper appearing in this journal, the author has demonstr ated that X-ray irradiation could cause a rapid and intensive development of experimental silicosis. Therefore it seems not unreasonable that the na tural radioactivity would influence the susceptibility of the lung to fibrosis in a similar way as X-ray. So that the Dantin and Gallego's theory was demonstrated by these results. 
